Regulation of intracellular levels of NAD: a novel role for CD38.
Nicotinamide adenine dinucleotide (NAD) plays key roles in many cellular functions. In addition to its well-known role in energy metabolism, NAD also plays a role in signal transduction, ageing, and cellular injury. NAD is also involved in many signal transduction pathways. Therefore, it is imperative to understand the mechanisms that control intracellular NAD levels. However, to date, the mechanisms that regulate intracellular levels of NAD have not been completely elucidated. CD38 is a multifunctional enzyme ubiquitously distributed in mammalian tissues. CD38 has been implicated as the enzyme responsible for the synthesis of the second messengers. However, its major enzymatic activity is the hydrolysis of NAD, in fact, CD38 will generate one molecule of cADPR for every 100 molecules of NAD hydrolyzed. To date, the role of CD38 as a modulator of levels of NAD has not been explored. We postulated that CD38 is the major NADase in mammalian cells and that it regulates intracellular NAD levels. In the current studies we examined the NADase activities and NAD levels in a variety of tissues from both wild-type and CD38 deficient mice. In accordance with our hypothesis, we found that tissue levels of NAD in CD38 deficient mice are 10- to 20-fold higher than in wild-type animals. In addition, NADase activity in the plasma membrane, mitochondria, sarcoplasmic reticulum, and nuclei is essentially absent in most tissues from CD38 deficient mice. These data support the novel concept that CD38 is a major regulator of cellular NAD levels. These findings have implications for understanding the mechanisms that regulate intracellular NAD levels and its role in energy homeostasis, signal transduction, and ageing.